Use of Coblation Technology In Otolaryngology 






Balasubramanian Thiagarajan 



Professor of Otolaryngology 
Government Stanley Medical College 
Chennai 
Tamilnadu 
India 






c 



About the author 



c 



x n r 




About This Book 




Coblation or “Controlled ablation” is the current technology being put 
to use in the field of otolaryngology. 

Otolaryngologists have started experimenting with this tool. This 
book shares the author s views and experience with this unique tool. 
Eventhough currently this equipment is extensively used for perform- 
ing adenotonsillectomy, it has other quite potent uses in rhinology and 
laryngology. Complete knowledge of the physics of plasma which is 
responsible for tissue ablation will go a long way in putting this tech- 
nology to better use. Embracing any new technology involves a 
short learning curve. This curve should be respected. Similarly cobla- 
tion too has a learning curve. All coblation surgeries that are described 
in this book have been personally performed by the author. 

This book has been broken down into conveniently learnable chap- 
ters. Readers need not go through these chapters in an orderly manner 
because each chapter is so self contained that they can be considered as 
separate learning modules. 

This book is entirely based on the experience of the author. It also 
reflects the views of the author about this technology. 

This book is published in two formats. One interactive pdf format 
which needs adobe acrobat reader to enjoy videos embedded and the 
other without embedded videos. 




Balasubramanian Thiagarajan is currently professor of Otolaryngology 
Stanley Medical College Chennai. Tamilnadu India. He has authored 
many books which are already popular among students and practi- 
tioners of otolaryngology. 
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Disclaimer 



This book is intended for Students and practitioners of Otolaryngology. The technology discussed in this book is still 
evolving and the last word is not out yet. This book is entirely based on the personal experience of the author in using 
this technology. Views expressed in this book are entirely based on the experiences of the author. Author also wishes to 
state that he has no conflict of interest while authoring this book because he has no financial or other interests with the 
company. 
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Foreword 



I still remember the day 3 years back when Arthrocare representative 
came to my room and gave a coblator for demo. 

It was lying idle in my room for nearly a week before i felt guilty and 
preformed my first coblation tonsillectomy. 

To be very frank it was a disaster. Bleeding was heavy, and I spent a lot 
of time tying bleeders. It was a frustrating experience to start with. I 
had videographed the entire surgical procedure. I promptly contacted 
the Arthrocare representative and expressed my disappointment. After 
patiently listening to my feelings he said that the next time I use the 
machine he will be by my side helping me out. Even though the offer 
left my ego bruised, i took it up because I was keen to give the machine 
one last chance. I started the surgery (tonsillectomy) with arthocare 
representative behind me. 

He kept guiding me, giving instructions which I followed with lots of 
irritation. Then it dawned on me. I decided to wipe my slate clean and 
start with my learing mode activated. It really changed my attitude to- 
wards the technology. I started climbing the learning curve the equip- 
ment demanded. By 3 months I had used the equipment to such an 
extent I became familiar with it. One day I operated on a patient with 
Bilateral abductor paralysis (Kashima’s procedure) with 
the laryngeal wand. The surgery was so comfortable, I was able to 
complete the entire procedure in half of my regular time duration. 

This experience was enough to place order for purchase of coblator. I 
have been using this equipment extensively for the past 3 years. I want- 
ed to share my experiences with the equipment, this made me write 
this e book. 

This e book has been authored with my own experience gained by 
using this equipment. 

One thing I wish to state is that I am no representative of arthrocare, 
and I have no stakes in the company. 

I am using their name liberally throughout this book because this 
product is their monopoly. 

My advice to potential users of coblation technology: 

1. Beware of the steep learning curve this technology demands 

2. Consumables i.e. plasma wands are expensive commodities 

3. The company advices the user to discard the wand after a single use 
because of the risk of post op infections associated with repeated use of 
the same wand 



4. Plamsa generation and hence tissue ablation is better if saline irriga- 
tion is copious 

5. Cold saline causes rich plasma generation and hence better ablation 

6. Intermittent pressure to ablation foot pedal gives better ablation 
result 

7. Always start the learning process with a clean slate 

8. Since the temperature reached during ablation is around 40 - 70 
degrees centigrade there is absolutely no risk of airway fire. Hence it is 
very useful in performing laryngeal surgeries. 

9. It is always prudent to perform a few cases of tonsillectomies using 
coblation before venturing to laryngeal surgeries 

10. It is commonly being used to perform tongue base reduction 
and palatal surgeries which are otherwise difficult and quite messy to 
perform. It is hence considered to be a potent tool in the treatment of 
obstructive sleep apnoea syndrome. 
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Plasma Medicine: 




Introduction 



The technology of using plasma to ablate biological tissue was first de- 
scribed by Woloszko and Gilbride l . By their pioneering work in this 
field they proved that radio frequency current could be 
passed through local regions of the body without discharge taking place. 
Radio frequency technology for medical use (for cutting, coagulation 
and tissue dessication) was popularized by Cushing and Bovie 2 . Cushing 
an eminent neurosurgeon found this technology excellent for his neu- 
rosurgical procedures. First use of this technology inside the operating 
room took place on October 1st 1926 at Peter Bent Brigham Hospital in 
Boston, Massachusetts. It was Dr Cushing whoremoved a troublesome 
intracranial tumor using this equipment. 

The term coblation is derived from “Controlled ablation”. This procedure 
involves non-heat driven process of soft tissue dissolution using bipolar 
radiofrequency energy under a conductive medium 
like normal saline. When current from radiofrequency probe pass 
through saline medium it breaks saline into sodium and chloride ions. 
These highly energized ions form a plasma field which is 
sufficiently strong to break organic molecular bonds within soft tissue 
causing its dissolution. 

Coblation (Controlled ablation) was first discovered by Hira V. Thapliyal 
and Philip E. Eggers. This was actually a fortuitous discovery in their 
quest for unblocking coronary arteries using electrosurgical energy. In 
order to market this emerging technology these two started an upstart 
company ArthroCare. Coblation wands were exhibited in arthroscopy 
trade show during 1996. 

Initially coblation technology was used in arthroscopic surgeries im- 
mensely benefiting injured athelets. 

Coblation is non-thermal volumetric tissue removal through molecular 
dissociation. This action is more or less similar to that of Excimer lasers. 
This technology uses the principle that when electric current is passed 
through a conducting fluid, a charged layer of particles known as the 
plasma is released. These charged particles has a tendency to accelerate 
through plasma, and gains energy to break the molecular bonds within 
the cells. This ultimately causes disintegration of cells molecule by 
molecule causing volumetric reduction of tissue. 

Medical effects of plasma has spurred a evolution of new science “Plas- 
ma Medicine”. It is now evidently clear that Plasma not only has physical 
effects (cutting and coagulation) on the tissues but also other beneficial 
therapeutic effects too. Plasma not only coagulates blood vessels but also 
decontaminates surgical wound thereby facilitating better wound heal- 
ing. Therapeutic application of plasma assumes that plasma discharges 
are ignited at atmospheric pressure. 



This field of medicine can be subdivided into: 

1. Plasma assisted modification of biorelevant surfaces 

2. Plasma based decontamination and sterilization 

3. Direct therapeutic application 



Plasma assisted modification of biorelevant surfaces: 

This technique is used to optimize the biofunctionality of implants, or 
to qualify polymer surfaces for cell culturing and tissue engineering. 

For this purpose gases that do not fragment into polymerisable inter- 
mediaries upon excitation should be used. Gases that do not fragment 
include air, nitrogen, argon, oxygen, nitrous oxide and helium. Expo- 
sure to such plasma leads to new chemical functionalities. 

Plasma based decontamination and sterilization: 

Not all surgical instruments can be effectively sterilized using currently 
available technologies. 

This is due to the fact that plastics cannot be effectively be sterilized by 
conventional means as it could get degraded on exposure to steam and 
heat. Plasma discharges have been found to be really 
useful in this scenario because of its low temperature action. The nature 
of plasma actions on bacteria extends from sublethan to lethal effects. 
Sublethal effects cause bacteriostatic changes, while lethal effects cause 
bacteriocidal changes. 

Growth of drug resistant bacteria MRSA in hospital environment poses 
a great challenge in sterilization efforts. Ideal sterilization mechanism 
should be fast and efficient. Studies reveal that plasma devices perform 
this action rather effortlessly 6 . 

Direct therapeutic applications: 

Antifungal therapy: Plasmas can be employed to treat fungal infec- 
tions. Common fungal ailments like T pedis can be managed using 
plasma technology 7 . 

Dental care: Periodontal infections are common in older age group 
patients and pregnant mothers. Plasmas have an ability to penetrate 
microscopic openings between teeth and gum destroying the offending 
organism 8 . 

Management of chronic wound: Eventhough plasma does not play di- 
rect role in wound healing, its bactericidal and fungicidal effects helps 
in wound healing 9 . 

Surgeries: Currently plasma technology is being used to perform blood 
less surgeries like tonsillectomy etc. 





